Functional characterization of three human cytochrome p450 2E1 variants with amino acid substitutions.
1. Cytochrome p450 (p450) 2E1 is a hepatic enzyme of importance for the metabolism of xenobiotics such as drugs and environmental toxicants. Genetic polymorphisms of CYP2E1 in 5'-flanking and coding regions have been found previously in Caucasian and Chinese populations. 2. In order to investigate the effects of amino acid substitutions on the function of CYP2E1, the enzymes of all known CYP2E1 variants in the coding region (CYP2E1.2, CYP2E1.3 and CYP2E1.4) with Arg76His, Val389Ile and Val179Ile substitutions, respectively, as well as the wild-type CYP2E1 (CYP2E1.1) were expressed in COS-1 cells, and their chlorzoxazone 6-hydroxylation and 4-nitrophenol 2-hydroxylation activities were determined. 3. The protein level of CYP2E1.2 was reduced to 29% compared with that of CYP2E1.1. The profiles of the level of activity relative to CYP2E1.1 for chlorzoxazone 6-hydroxylation (300 microM substrate) and 4-nitrophenol 2-hydroxylation (150 microM substrate) were very similar. 4. Although the K(m) values were not significantly different among wild-type and variant CYP2E1s in any oxidation metabolism, the V(max) and V(max)/K(m) of CYP2E1.2 on the basis of the CYP2E1 protein level were 2.7-3.0-fold higher than those of CYP2E1.1. In contrast, the levels of CYP2E1 protein and catalytic activity of CYP2E1.3 and CYP2E1.4 were not affected by the corresponding amino acid substitutions. 5. The findings suggest that Arg76 is closely associated with the function of CYP2E1, and that the genetic polymorphism of CYP2E1 is one cause of interindividual differences in the toxicity of xenobiotics.